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Abstract Many theory and empirical literature conclude that house price can
reflect economic fundamentals in the long-term. However, by using China’s
panel data of 35 main cities stretching from 1998 to 2007, we find that there is no
stable relationship between house price and economic fundamentals. House price
has deviated upward from the economic fundamentals since government started
macro-control of the real estate market. We consider that the mechanism between
the house price and economic fundamentals is distorted by China’s real estate
policy, especially its land policy. Meanwhile the policy itself is an important
factor in explaining the changes of China’s house price. Then we estimate the
dynamic panel data model on house price and the variables which are controlled
by real estate policy. The result shows: land supply has negative effects on house
price; financial mortgages for real estate have positive effects on house price; and
the area of housing sold and the area of vacant housing, which reflects the supply
and demand of the housing market, has negative effects on house price. We also
find some differences in house price influence factor between eastern and
mid-western cities. Finally, we propose policy suggestions according to the
empirical results.
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1 Introduction

Ever since China’s central government decided to stop welfare-housing
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distribution policy and started a comprehensive market-oriented reform in the
housing distribution system in 1998, China’s real estate market has developed
rapidly. In just a few years, real estate has become one of the most important
pillars of China’s national economy. Like many other countries in the world,
China also experienced a process of rapid rise in house price in the past few
years, which was more obvious in some major cities. From 1997 to 2007, China’s
average house price increased by 52.57% and in most big cities the house price
increased over 100%. In the meantime, the CPI only increased a cumulative
11.69%. Under this background, some literature started to discuss whether there
may be a bubble in China’s house price. But most of the housing-related
literature measures the extent of China’s house price bubble according to some
ratios of house price and economic fundamentals, such as price and income ratio,
mortgage costs and rent ratio, the ratio of real estate enterprise profit margins and
social average profit margins, and so on." However, using such ratios actually
implies a presumption that China’s house price has a certain quantitative relation
to economic fundamentals. This triggers a problem: if China’s house price is not
decided by economic fundamentals, using such ratios of house price and
economic fundamentals to judge the house price bubble is not sensible. In this
paper, we consider whether China’s house price reflects its economic
fundamentals and, if so, what is the relationship between them? This paper will
comprehensively discuss this issue in primary. In addition, we must take China’s
special way of operating a real estate market into account while studying China’s
house price. China’s real estate market is not established on the basis of private
land ownership. Thus the government can intervene with the real estate market
frequently, and this policy of regulating the real estate market can be rather
intense. It is for this reason that China’s house price formation mechanism is so
different from other countries that operate with private land ownership. Is the
recent change in China’s house price caused by China’s real estate policy? What
is the extent of the policy’s influence on China’s house price? These important
issues have been previously discussed in housing-related literature, and various
viewpoints have been propounded, however, there has neither been any profound
theory analysis nor any empirical evidence on the matter. So in this paper, we
will also conduct an empirical study about the influence of China’s real estate
policy on house price.

In the literature about house price, the discussion of the relationship of house
price and economic fundamentals is prevalent. Most literature has found that
economic fundamentals have good explanatory power in explaining changes in
house price in many countries. Based on the US’ data, Mankiw & Weil (1989)

! See Fu’s (2005) review for detail.
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found the demographic changes has important effect on the US house price in the
1970s and Capozza et al. (2002) found city size, real income growth, population
growth, and real construction costs have stable relationship with house price in
62 MSAs (metropolitan statistical areas) from 1979 to 1995. Hort’s (1998)
research has the similar result to Capozza et al. (2002) using a 1968-1994
Swedish panel data. McQuinn & O’Reilly (2008) and Glindro et al. (2008) used
a panel data of 16 OECD countries from 1980-2005 and 9 Asia-Pacific
economies from 1993-2006 respectively, and found the long-run house price
mainly reflects adjustment to improved fundamentals rather than speculative
house price bubbles. However, we should notice that such empirical papers are
all based on the countries with private land ownership system. Under this private
land market adjustment mechanism, it is possible for house price to reflect
economic fundamentals. But China is a country with a state-owned land system
(rural land is collective ownership). The transfer and circulation of land
ownership by individuals is forbidden, only the land-use right can be transfer and
circulate through governmental plan. The power that Chinese government
maintains to control the land supply is considerably strong, which is quite
different from the countries with private land ownership.

Though Gallin (2006) basing on 95 US MSAs data from 1975-2002 and
Mikhed & Zemcik (2007) basing on 22 US MSAs data from 1980-2006
concluded that there is no stable relationship between house price and economic
fundamentals, which hints the regression of house price and economic
fundamentals is likely spurious. These two papers did not give powerful
explanation for the deviation of house price from economic fundamentals.

In aspect of explaining the house price deviating from economic fundamentals,
some papers steer to the policy change: Muellbauer & Murphy (1997) found that
UK’s financial liberalization of the mortgage market in the 1980s led to notable
shifts in the house price behavior and Priemus (2003) found that the change of
land policy has significantly affected the house price in the Netherland. Kiyotaki
& Moore (1997) and Bernanke et al. (1999) establish a theory analysis
framework on financial system credit and asset prices (including house price)
emphasizing the role of banking credit to house price. However, judging from the
empirical literature, huge differences exist among the impact of credit to house
price in different areas. Collyns & Senhadji (2002) found the influence of credit
growth to residential property price is contemporaneously significant in many
Asian economies. But Goodhart (1995) found the relationship between property
prices and credit growth is different in the US from in the UK. Gerlach & Peng
(2005) found that the influence direction is from property prices to bank credit
rather than from bank credit to property prices.

In discussing the issue of China’s house price, Zhang et al. (2006) and Liang
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& Cao (2007) found that the correlation coefficient between China’s property
prices and mortgage lending is relatively positive while an increase in the
mortgage lending rate can effectively restrain the rise of property prices based on
the macro-level data. Using Shanghai’s monthly data, Tu & Zhang (2005) found
the main determinants of Shanghai house price are one-period lagged house price,
the ratio of real estate investment to fixed asset investment, FDI, and the
variability of vacancy rate. Kuang (2005), Yan (2006), Song & Gao (2007),
Huang et al. (2007) use VAR model to discuss the relationship of China’s house
price and land price. However, these papers are all based on national-level macro

data or the data of individual cities. The results may subject to some restrictions.’
So far, only Shen & Liu (2004), Liang & Gao (2007) and Peng et al. (2008)

use China’s regional panel data to research China’s house price. Shen & Liu
(2004) used 1995-2002 panel data from 14 cities in China and found that the past
and current information of economic fundamentals could partially explain the
level or percentage change rate of house prices. Liang & Gao (2007) and Peng et
al. (2008) used China’s provincial-level panel data individually to analyze the
influencing factors on house price. Liang & Gao (2007) focused their analysis on
the regional difference of the effect of monetary system on house price. Peng et
al. (2008) found a two-way linkage between house price and GDP growth; bank
credit expansion did not play an “accelerating” role in house price inflation;
house price growth in coastal areas may have deviated from fundamentals. But
none of these three papers studied the specific policy factors which may have a
potential impact on China’s house price. Considering the unique nature of
China’s real estate market and the government’s powerful influence, we cannot
ignore policy factors when studying China’s house price. The influence of policy

2 Firstly, using macro data obscures regional differences in economic development and
housing price change, therefore it cannot depict the regional path difference. Secondly, most
literature based on the macro data uses the VAR model. Although the VAR model can avoid
the endogenous problem of variables, the “VAR approach has been criticized as being devoid
of any economic content” (Enders, 1995). Because the VAR model is completely dependent on
the data’s own statistical relationship, any change in sample interval will cause the instability
of the result. For example, regarding the literature about the relationship of China’s housing
price and land price that we mentioned before, we find their conclusions differ greatly, even
exactly opposite. Thirdly, the VAR model can only include two to three variables, which limits
its explanatory power for housing price. Lastly, the sample size of macro data for China’s
housing price is generally small. In order to increase the sample size, some literature uses
quarterly data rather than yearly data. But China’s quarterly housing price index, which is
published by the National Bureau of Statistics of China, is a year-on-year index. Since a
quarterly year-on-year index cannot change to a fixed base index directly, most literature
compensates by adding restrictions during the index changing process. This affects the
accuracy of the data.
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factors on house price is more effective than other factors. For example, the
mechanism by which house price reflecting economic fundamentals is affected
by China’s land supply policy to a large extent. Since 2002, China’s central
government’s macro-control on the real estate market has led a significant
change of house price through a series of policy measures. From the aspect of
data, Liang & Gao (2007) and Peng et al. (2008) used China’s provincial-level
panel data rather than the panel data based on subway areas or cities.
Provincial-level panel data has problems similar to the national macro data in
that they both use the added or averaged data. In addition, China’s provincial
administrative regions include several provinces, autonomous regions and
municipalities. The nature of municipality data is different from the nature of
provincial and autonomous region data which contain some cities, but a
municipality (such as Beijing or Shanghai) is actually just one huge city. Using
provincial-level panel data may lead to the estimation bias. According to existing
literature, this paper is the first one which uses the panel data from 35 of China’s
main cities to do empirical research about China’s house prices.

The rest of this paper is organized as follows: Section 2 recalls the evolution
of China’s real estate policy and provides a description of the variables used in
the statistic approach that is employed in this paper. Section 3 discusses the
relationship between house price and economic fundamentals, and tests whether
house price behavior has structural change after the macro-control of the real
estate market. Section 4 estimates the influence of policy controllable variables
(financial loans, land supply, housing supply and demand, etc) on house price.
Section 5 compares the factors that affect house price between eastern and the
mid-western areas in China. Section 6 draws the conclusion and proposes policy
implication.

2 Real Estate Policy Evolution and Data Descriptive Statistic

China’s constitution stipulates that China’s city and town area land is
state-owned; rural area land is collectively-owned; the land ownership cannot be
transferred and circulated. Under the constitutional framework, the land
demander can only purchase the land-use right for a certain number of years. So
the institutional background of China’s real estate market is different from
western countries which have private land system.

Before 1980, China had implemented a complete welfare-housing distribution
system. Under this system, government constructed welfare-housing and
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distributed the house to residents according to the government’s housing plan.
The transfer of welfare-housing was illegal at that time. After several reforms,
China gradually establishes a dual-track house system. That is, Chinese
government allows commercial housing market developing in some cities, but
also reserves the welfare-housing distribution system. China did not start to
establish a comprehensive real estate market until the Notice on the Deepening of
Housing Reform and Fasten Housing Construction was published in 1998, which
announced that the welfare-housing distribution system was abolished
nationwide and residents needed to purchase commercial houses in the real estate
market to solve residence problems.

However, since China’s real estate market only transited from the
welfare-housing distribution system recently, and China’s house owners still only
have land-use rights rather than land ownership, there have been a lot of
imperfections in China’s real estate market ever since its establishment. For
example, government does not give clear stipulation about how to deal with the
property when the 70-year land use right expire,” which will affect the house
value assessment and the inheritance of the property. Also, Chinese government
implements new policies and intervenes in the real estate market frequently.
Compared with countries that operate with private land ownership, China’s real
estate market policy environment is not stable.

At the initial stage of the establishment of China’s real estate market, the
Government did not set a norm for the mode of transferring the land-use rights of
state-owned land. At that time, there were many ways to transfer the land-use
rights: unpublicized negotiation, and public bidding, auction or listing. But most
land-use rights were transferred through closed-door negotiations. For the huge
area of allotted land, which was allotted to the land users through government
administrative decree, before 2002, the government allowed these allotted land
users to transfer their land-use rights in the land market if they paid the overdue
land-use rights transfer payments to the government. Hence, a large number of
allotted land users directly transferred their land-use rights to new land users
spontaneously through closed-door negotiation before 2002. In order to strength
market supervision, China’s central government decided to carry on
macro-control of the real estate market from 2002 to present.

Macro-control of the real estate market started from rectifying the land market.
In May of 2002, China’s central authorities publicized the Provision for the

? Before 2007, there is no any regulation about how to deal with the property with land use
right expire. Real Right Law of People’s Republic of China, which passed in March 2007,
stipulates that “when the residential land use right expires, government automatic renew the
land use right” (Article 149), but for the fee of renewal the land use right, Chinese government
still does not give any regulation.
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Transferring State-owned Land by Bids, Auction or Listing. This provision
requested terminating the transfer of land through closed-door negotiations, and
declared that all the land-use rights must be transferred through public bids,
auction or listing. In addition, this provision also prohibits the allotted land
owners from transferring their land-use rights. If the allotted land owners hope to
give up their land-use rights, the land can only be repurchased by Chinese
government at a relatively low price. In fact, Chinese government has totally
monopolized the land supply in the land market since the macro-control of the
real estate market. Other sources of land supply have been cut off.

Under the macro-control of the real estate market, there are some policies that
concern the banking credit for the real estate industry. However, compared to the
land policy, the banking credit environment for the real estate industry is relative
loose. From 2003 to 2007, China has overheated its economy to some extent. For
example, fixed asset investment has grown rapidly, the supply of iron and steel,
energy and transport is in tight supply, and China has felt the pressure of
inflation. In order to control the growth of the banking credit, the central bank
has raised the interest rates and commercial bank deposit reserve ratio several
times while at the same time contracting the money supply. For the real estate
market, the central bank raised the equity capital ratio of the real estate
development program in April 2004 and raised the down payment ratio of
housing loans from 20% to 30% in June 2006. However, the resident saving
propensity is very high in China. In the last two decades, China’s residents’
saving deposits have grown rapidly, which has exert tremendous pressure on
commercial banks to increasing loans. With China’s blooming real estate industry,
the loans for real estate are generally regarded as high-quality loans by
commercial banks, while the potential risk of loans for other industries is
relatively high. In this situation, in order to gain profit, the commercial banks
need to increase the credit for the real estate industry even if they conflict with the
central bank’s policies about controlling the money supply and credit in real estate.
Statistics show that China’s total real estate investment from banking credit has
increased from 222.03 billion yuan to 701.56 billion yuan from 2003 to 2007.

In the empirical process used in this paper, three aspects of variables are used:
house prices, the variables reflecting economic fundamentals, and the variables
controlled by policy. The data source of this paper is the yearly data from 35 of
China’s main cities," which has been compiled by the National Bureau of
Statistics of China. Such data is published in China Statistical Yearbook, China

* 35 main cities include all the municipalities, sub-provincial cities and provincial capital
cities except for Lhasa.
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City Statistical Yearbook, China Urban Life & Price Yearbook, and China Real
Estate Statistics Yearbook respectively. The house price data whose unit is yuan
per square meter is obtained from China Real Estate Statistics Yearbook.” Since
we use the real average house price rather than the house price index as a metric
unit, different cities’ house prices are comparable horizontally. This choice
avoids the spurious regression caused by using a no-comparable price index in
the panel.’® The housing vacancy area is also obtained from China Real Estate
Statistics Yearbook. As the per capita actual utilization foreign capital is
dollar-denominated, we use the year-end official exchange rate to change it into
RMB-denominated. For all the RMB-denominated data, we eliminated the
inflation factor by using CPI of individual cities, and obtained the real house
price (in 1997 constant price). Real interest rate is obtained by a one-year bank
lending interest rate minus CPI.

For the house price, we find that there are some differences among different
cities in the sample range. The house price in eastern cities is generally higher
than in the mid-western cities during the same period. Before 2002, when
China’s central government started macro-control on the real estate market,
house price in most cities were stable; after 2002, house price started to rise
sharply in most cities. The growth rate of house price was higher in eastern cities
than in mid-western cities due to the beginning of macro-control of the real estate
market. Fig. 1 and Fig. 2 reflect the trend of differences of house price in eastern
and mid-western cities.
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Fig. 1 Housing Price Change in Some East Cities

5 China Real Estate Statistics Yearbook only publishes China 35 cities housing price with
metric unit yuan/square meter after 2001. We use 2001 housing price as base, retrospectively
deduce the housing price before 2001 through housing price index.

% In the past, most papers which use macro data to research china’s housing price directly
choose housing price index as the metric unit.
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Fig. 2 Housing Price Change in Some Mid-western Cities

As we study the statistical character of economic fundamentals, with the
exception of the real interest rate, we find that per capita disposable income,
year-end non-agriculture population, the per capita actual utilization foreign
capital, and per capita gross living space of residential buildings all maintain a
trend of steady growth and there is not an obvious growth trend mutation.” The
figures of economic fundamental variables may reflect a deviation in house price
from economic fundamentals to some extent. Comparing Shanghai with Beijing,
and Chongqing with Xi’an, we can also find that house price in the cities with
relative higher economic fundamentals is not absolutely higher than in the cities
with relative lower economic fundamentals.

Then we analyze the variables which are controlled by policies, especially
those variables that changed because of China’s macro-control on the real estate
market.® Fig. 3 reflects the change of land purchased area in some cities since
2001. Since the government has totally controlled the land supply ever since the
beginning of macro-control on the real estate market, the purchased land area can
be regarded as land supply area. From the figure, we can see that the land supply
area has decreased in most cities (except for Chongqing), which reflects the
policy direction of reducing land supply ever since the beginning on
macro-control of the real estate market. Because of the decreasing of land supply,
there is only a small increase on housing sold area in most cities. The housing
sold area has even decreased in some cities since 2004 (for example, in Beijing
and Shenzhen). Fig. 4 displays the change of land supply. From the aspect of
funding, we find that the real estate investment in most cities has not been
affected by macro-control on real estate. Fig. 5 displays that real estate

7 Because of limited space, figures are not given out.

8 Many related real estate data in China’s 35 cities has not been published by National
Statistic Bureau of China before 2001 (these variables may not been included in the work of
National Statistic Bureau of China). But it does not affect our later analysis.
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investment from credit has increased since the beginning of macro-control of real
estate. Fig. 6 also displays that, the total investment of real estate has maintained
an increasing trend during the sample interval, except for Beijing and Shanghai
experienced a slight decrease in 2006.
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Fig. 6 Total Investment of Real Estate Change in Some Cities

3 The Relationship of China’s House Price and Economic
Fundamentals

When studying the relationship between China’s house price and economic
fundamentals, we adopt a widely used standard house price equation (Muellbauer
& Murphy, 1997; Liang & Gao, 2007; Stevenson, 2008). The framework of this
equation can be described as follows. The demand for housing, which is assumed
to be proportional to the housing stock, can be specified as:

H/POP = f(y,u,D) (M

where H is the housing demand, and housing stock can be proxy of housing
demand (Muellbauer & Murphy, 1997; Stevenson, 2008). POP is a demographic
indicator used for measuring population, x4 is the housing user cost, and D
represents other factors that are determined to impact demand. The housing user
cost can be defined as:

u=P"(r+85—-pP"/P" )

where P is real house price, p™ is the expected house price,  is the real interest
rate, 6 is the rate of maintenance costs including property taxation. A further
definition of the rate of return can be defined as:
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v=r+8-P"/P" (3)
That is the rate of imputed rent minus the expected rate of appreciation of
house prices. Hence, we can rewrite the housing user cost as:

u="Pv 4)

Substitute ¢ in Eq. (1) with Eq. (4), then we can acquire the house price
equation through inverting the demand Eq. (1):

p" =g(POP, y, r, u, H/P) (5)

The Chinese government does not impose a property tax and the maintenance
cost can be ignored, so we do not consider 6 in the empirical process. In the
models, to measure the expected house price directly is difficult. however, the
changing trajectory of the equation variables was considered to potentially
include the house price expectations (Stevenson, 2008). Hence, we also ignore
the P*/P" in the following empirical process as Liang & Gao (2007) and
Stevenson (2008) did. In our equation of house price and economic fundamentals,

v will be substituted by real interest rate ». In addition, for China’s special
situation, city population and FDI are two potential other factors which may shift
the demand curve. According to Krugman’s (1991) special agglomeration
framework, many scholars find that, in China, the greater the city population has,
the more obvious the economic activity agglomeration effect is (Guo, 2006). This
will lead various elements flowing to big cities. Hence, the city population
becomes a factor that shifts the demand curve. FDI is an important driving factor
in China’s economic growth, and it is also an important economic fundamental
variable which determines the housing demand. On one hand, the economic
growth brought by FDI can increase housing demand; on the other, part of FDI
can directly become the funding source of real estate development and housing
purchases. So we add the population and per capita actual utilization foreign
capital to our empirical model as the other housing demand factor. The panel
model about house price and economic fundamentals can be described as
following:

In(hprice,) = B, + B, In(nfpop,,) + B In(income,, ) + B, In(rr,)
+ BsIn(actfdi, ) + B, In(hperarea,,) + u; + 4, +v,,

(6)

where hprice;, is the house selling price; nfpop;; is non-agriculture population;
income;, is per capita disposable income; rr; is real interest rate; actfdi; is per
capita actual utilization foreign capital, as the measure of FDI; hperarea; is per
capita gross living space of residential buildings, as the measure of per capita
housing stock. Subscript i and ¢ denote city and year separately. x; denotes the
unobservable individual-specific effect, 4, denotes the unobservable time effect,
and v, is the remainder stochastic disturbance term. The sample interval is
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1998-2006.

A critical assumption in the Error Component Panel Data Regression model is
that the remainder stochastic disturbance term is not correlated with independent
variables. If remainder stochastic disturbance term and independent variables are
correlated, the random effects estimator becomes biased and inconsistent, but the
fixed effect estimator is still unbiased and consistent. Hausman (1978) suggests a
test compares the different probability limits of random effects estimator with
fixed effects estimator as the selection criteria for random effect estimator and
fixed effect estimator. Here, the Hausman test Xz-statistic is 40.47, which is
significant under the 5% level. It indicates that the random effect estimator is
inconsistent, so we choose fix effect estimator for Eq. (6). Table 1 is the
regression result of Eq. (6).

Table 1 The Fixed Effects Panel Estimator of House Price and Economic Fundamentals

1998-2001 2002-2006 1998-2006
Including Including Including  Including  Including  Including
Independent | jndividual individual individual ~ individual  individual  individual
variables effect and time effect and time effect and time
only effect only effect only effect
cons 5967  -1.874 -0.179 ~0.730 —0.384 —5.744"
- (0.491) (1.379) (0.578) (5.933) (0.411) (3.244)
In(afpop) 0.033 0.035 0.208" 0.168 0337 0.303™
(0.078) (0.077) (0.115) (0.130) (0.067) (0.078)
In(income) 0.184™" 0.126" 0.600"" 0.511" 0.618"" 0.520""
(0.054) (0.076) (0.121) (0.200) (0.062) (0.110)
() 0.003 4915 0.960"" 2.095 0.4417" 4.448"
(0.034) (0.760) (0.328) (3.659) (0.065) (1.884)
In(acifdi) 0.005 0.009 -0.038"  -0.039" -0.005 -0.001
: (0.007) (0.006) (0.018) (0.018) (0.013) (0.013)
In(hperarea) —-0.064"  -0.034 0.230° 0.198 0.075 0.098
(0.030) (0.026) (0.130) (0.144) (0.063) (0.069)
Adj-R? 0.993 0.995 0.940 0.940 0.924 0.929
F-statistic | 523.557""  684.908""  70.923""  63.838"" 99.129""  87.856""
Sample size | 140 140 175 175 315 315

Note: ##*_ #** and * indicate rejection of the null hypothesis at 1%, 5% and 10%, respectively.

According to the results of Table 1, although some regression coefficients
which reflect the economic fundamentals are significant, we cannot conclude that
the house price reflects the economic fundamentals. As China’s central
government launched macro-control on real estate market in 2002, we divide the
sample interval into two sub-intervals of 1998-2001 and 2002-2006, then we
find the regression coefficients are different. For the total sample of 1998-2006,
the estimate result indicates that non-agriculture population, per capita disposable
income and real interest rate can positively affect the house price significantly.
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However, comparing the regression coefficients of the two sub-intervals with the
total interval, we can find that some significant coefficients in total interval are
not significant in the two sub-intervals, and some insignificant coefficients in
total interval become significant in the two sub-intervals. From the fixed effects
panel estimator including individual and time effects, we find in front of the
macro-control of the real estate market (1998-2001), only real interest rate is
significant at the 5% level; after the macro-control on the real estate market
(2002-20006), real interest rate is no longer significant, but per capita disposable
income and per capita actual utilization foreign capital become significant at the
5% level. Furthermore, the signs of the regression coefficients are so different
between the two sub-intervals, for example, the per capita actual utilization
foreign capital and per capita gross living space of residential buildings. So there
may be a structural change before and after the macro-control on the real estate
market for the equation of house price and economic fundamentals.

Next, we conduct the Chow test for parameter stability to test whether Eq. (6)
has structural change before and after the macro-control of the real estate market.
As we use panel data, we extend the traditional Chow test to adapt to the form of
panel data (here, we use the fixed effect estimation and ignore the time effect).
We impose the data of 19982001 as sample 1, and the data of 2002-2006 as
sample 2, where RSS is the residual sum of squares of the total sample, RSS; and
RSS, are the residual sum of squares of sample 1 and sample 2 respectively. If
there has no any structural change, we have the following F-statistic:

_ (RSS —RSS, — RSS,) /(N +K)
(RSS, + RSS,)/[NT - 2(N + K)]

~F(N+K,NT-2(N+K)) (7

where K is the number of independent variables, here K=5. By means of
calculation, F=8.317 > F((5(40, 235)=1.446, therefore we refuse the null
hypothesis of no structural change. It indicates that the relationship of house
price and economic fundamentals indeed has different manifestations before and
after the macro-control of real estate market.

In order to study the dynamic impact of macro-control on real estate to house
price over time, we construct new dummy variables. The setting principle of the
new dummy variables is:

yearN=1, the N year after the macro-control on the real estate market
vearN=0, otherwise

Firstly, we use house price to regress on the year dummy variables to estimate
the total effect of the macro-control on the real estate market to house price, then
we use the year dummy variables to substitute the time effect A; to estimate the
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partial effect of the macro-control on the real estate market.” Fig. 7 depicts the
total effect and partial effect, Fig. 8 gives the corresponding z-statistic of total
effect and partial effect with 5% and 10% level critical value.

0.5

0.4

0.3

0.2

0.1

0.0 I I I

Fig. 7 The Dynamic Effect of Macro-control of Real Estate Market

20 + )
—— Partial
—s=— Total
16 5% critical
----- 10 % critical
12
8
4
0 1 2 3 4 5
Year

Fig. 8 The Corresponding #-statistic of the Dynamic Effect of Macro-Control on
Real Estate Market

° In fact, the time effect J,is not been estimated when we use least squares dummy variables
(LSDV) method, it is eliminated by the algebraic process. That is, in the panel data with time
fixed effect only, average the y,, = a + Bx;, + 4, + v, by the individual to obtain y, = o + fx, +

A +v, , then subtracts the two equation to obtain y, — ¥, = B(x;, —X,) + (v,, —v,) which is the

final OLS regression equation. For the panel data model with individual and time fixed effect,
the LSDV method is similar with the above, detail can be seen on Baltagi (2005).
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From Fig. 7, we can see the macro-control on the real estate market has a
positive effect on the house price, which illustrates that the house price deviates
from the economic fundamentals to some extent. The configuration of total effect
and partial effect is similar, but the line of total effect is higher than the partial
effect, which implies that the macro-control of the real estate market can
indirectly influence house price through its effect on other variables (including
economic fundamentals and the variables of the real estate market itself). From
Fig. 8, we find the partial effect becomes significant from the third year of the
macro-control of the real estate market. It indicates that there exists some
time-lag for the direct policy effect. The total effect is significant immediately,
which also implies the indirect influence of macro-control on the real estate
market to economic fundamentals and the variables of the real estate market
itself. This indirect influence may also lead the house price deviate from
economic fundamentals, and make the economic fundamentals have less
explanatory power for house price.

For further analysis, we consider that China’s economic fundamentals lacks
explanatory power for house price, which can be attributed to the environment
created by China’s real estate market policies. Actually, the essence of the
standard equation of house price and economic fundamentals is an inverted
housing demand equation. The precondition of house price reflecting economic
fundamentals is the scenario of private land ownership. Under the institution of
private land ownership, land as well as housing supply can be endogenously
determined by housing demand. When there is some change of economic
fundamentals, the housing demand will change, and this will lead to a change in
house price. Then, the change of the house price will cause the land owners to
change their land supply, which will result in the change of new housing supply.
Under this mechanism, house price may form a long-term equilibrium with
economic fundamentals. However, China is not a country with private land
ownership system. The land for real estate development is completely
state-owned, and the land-use rights can be transferred for only a certain period.
This determines that China’s land market cannot spontaneously modulate the
land supply according to the change of land demand. Before the beginning of
macro-control on the real estate market, the government allowed the allotted land
users to directly transfer their land-use rights in the land market, which is
equivalent to considerable numbers of land suppliers in the land market and a
certain degree of market modulation mechanisms. But since the macro-control of
the real estate market, the direct transfer of allotted land-use rights has been
completely forbidden by the government. The Chinese government has totally
monopolized the land supply and eliminated the natural elasticity of land supply.
In Section 2, we have seen that, despite the rapid growth of the house price, the
land supply is undergoing negative growth in most cities, and housing supply has
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shown little increase. Thus, it is difficult for China to develop a stable
relationship between house prices and economic fundamentals. Furthermore,
compared with the countries with private land ownership, in China the
government intervenes in the real estate market with high frequency and great
force. This gives us the necessity to study the influence on the real estate policy
controlling variables on the house price.

4 The Influencing Factors on House Prices after the
Macro-control on the Real Estate Market

According to the research above, we have found that China’s house price cannot
be explained well by the economic fundamentals, and the deviation trends of
house price from economic fundamentals has become more serious since the
macro-control on the real estate market. In order to analyze whether house price
is affected by real estate policy since the macro-control on the real estate market,
we do empirical research in this part. Based on the analysis of the evolution of
real estate policy, we consider that the land supply, banking credit of real estate
and the supply and demand structure of the housing market are the main factors
affected by government policies.

First of all, since ownership of China’s land cannot be transferred and
circulated, China’s real estate market is established on the base of land-use rights
being transferred by the government for a certain period of time, which makes
China’s land supply constantly affected by government policy. Furthermore, the
government even monopolized land supply since the beginning of macro-control
on the real estate market. Thus, land supply has completely become a
government controllable variable.

Second, the banking credit of real estate is also a variable affected by
government policy. Due to the macro control on real estate, the government has
made some specific policies for banking credit. But the banking credit
environment is still relatively loose overall. There is no rigorous regulation such
as compulsively reducing the banking credit for real estates.

Finally, government policies greatly influence the structure of supply and
demand in the housing market. We consider that, after the macro-control on the
real estate market, the structure change of demand and supply in the housing
market will result in the deviation of the house price from the economic
fundamentals to some extent. However, the structure of supply and demand in
the housing market is complicated. Not only different types of house have
different construction periods, selling periods and selling methods, but also there
are different reasons for housing vacancy areas existing in the market.
Furthermore, it is hard to use data to distinguish housing supply from housing
demand. In general, housing sold area can be regarded as the equilibrium of
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housing supply and demand. However, since the macro-control on the real estate
market, the Chinese government’s restrictions and strict land supply policy, the
housing sold area mainly reflects the housing supply rather than the equilibrium
of housing supply and demand. Hence, housing sold area is also a government
policy controllable variable. In China, most house is sold as forward delivery
house, and the forward delivery house is also sold in batches. The construction
period, selling period and selling batches are totally different in different real
estate projects. Thus, the completed building areas are not the direct measure of
the housing supply either. There are different reasons for forming the housing
vacancy area in the housing market. Some housing vacant areas are friction
housing vacancy area, which is formed because house selling has a certain delay
period; some vacancy area is formed because of the fault of house design or
construction; some housing vacant areas are formed because of poor selling, that
is, housing supply exceed demand. However, in China, some real estate
enterprises will choose some non-normal marketing methods to deliberately
create housing vacancy. Many investigations find that, since the macro-control
on the real estate market, large areas of housing vacant areas have been formed
because of the “cover plate” actions of real estate enterprises; that is, a large
number of real estate enterprises choose to postpone selling some house and to
create an atmosphere where supply falls short of demand in order to make higher
profit. Although China’s housing vacancy area is an important factor reflecting
the market structure of housing supply and demand, it is an integrative result of
man-made factors and housing supply and demand. In the following empirical
process, our model will include these three variables: housing sold area, building
completed area and housing vacancy area. There may be collinearity between
housing sold area and building completed area, so the strategy of this paper is to
include all three variables in the model, then eliminate the non-significant
variable due to collinearity.

We choose the dynamic panel data model to estimate the specific influential
factors of house price after the macro-control on the real estate market. In this
model, there is a lagged dependent variable as an independent variable, which
controls the accumulation effect. The model can be expressed in the following
form:

In(hprice,) = B, + B, In(hprice, )+ Xy + Zyy, +u; + 4, + v, (3

where Xj, is a control vector of economic fundamental variables, including the
natural logarithm of non-agriculture population nfpop;, per capita disposable
income incomey, real interest rate 77y, per capita actual utilization foreign capital
actfdiy, and per capita gross living space of residential buildings Aperarea;. Z; is
a control vector of non-economic fundamentals variables, including land
purchased area lbuyarea;; (reflect the land supply), real estate investment from
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credit bankloan;, total investment of real estate fund;, and lag of buildings
completed area hbldedarea;, ;, housing sold area hsalearea;, housing vacancy
area hvacum;. We choose the Arellano and Bond (1991) GMM method to
estimate the model. The AB-GMM method can eliminate endogeneity through
the instrumental variables of second lag of dependent variable and difference of
exogenous independent variables. We can diagnose the consistency of the
AB-GMM estimator through testing the whether there is serial correlation of
second lag of regression residuals. In addition, we can use the Sargan test, which
is based on testing the over-indentifying restrictions, to test the validity of the
instrumental variables. The null hypothesis of the Sargan test is that the
instrument variables are valid. The regression result can be seen in Table 2.

From the regression result of different model forms, we can see the signs are
completely uniform, and significant levels are roughly the same. All the Wald y*
statistics are significant to a 99% level of confidence, which rejects the null
hypothesis that all the regression coefficients are zero. All the Sargan x statistics
are not significant, which shows that the over-indentifying restriction is valid.
The results of the Arellano-Bond AR(2) tests show that there is no serial
correlation of second lag of regression residuals. Thus, the model setting is
correct. The regression result indicates the following inferences.

(1) Except for non-agriculture population, the economic fundamental variables
are not significant, which is consistent with the results of Section 3. These results
show that the explanatory power of economic fundamentals is too weak to
explain the house price change, which is even more obvious since the
macro-control of the real estate market. This result also implies that we should
search for the explanatory factors of house price change within the different
aspects of China’s real estate policy. We find that the coefficient of
non-agriculture population is negative and significant, which seems contrary to
the traditional theory. But some papers also encounter the negative coefficient of
population when studying the house price (Hort, 1998; Gallin, 2006). Gallin
(2006) implied it as an exhibition of house price not reflecting economic
fundamentals. In addition, we should note that China’s non-agriculture
population data is compiled according to the registered permanent residence
system (Hukou). But in China’s main cities, there is large number of residents
who are not in the registered permanent residence system, which may lead to
inaccurate demography.

(2) The land supply has a significant negative effect on house price. In the
sample interval, all the regression coefficients of land purchased area are
negative and significant, which means the decrease of land supply can lead to an
increase in house price. With China’s rapid urbanization process, the land
becomes scarcer. Since the macro-control on the real estate market, the
Government has completely monopolized and decreased the land supply, which
aggravates the expectation of the decrease of land supply in the future. Under this
situation, some real estate enterprises start to speculatively hoard land. But
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China’s central authority has not taken effective measures to punish the
speculative hoarding of land by real estate enterprises. With more and more land
being speculatively hoarded, the decrease of land and housing supply aggravates
the market, which leads house prices to rise.

Table 2 Regression Result of Influent Factors of House Price

Independent
Varf’ables 1 ) 3 ) &) (%)
cons 8.461"" 7.003" 3.7687" 3366 1.644 3.875™"
= (3.821) (3.961) 0.700)  (0.556) (3.018) (0.624)
Lin(hprice) 0.644™ 07117 0705 0.648"" 0.617"" 0.615""
~nip (0.088) (0.085) 0.072)  (0.070) (0.073) (0.073)
In(fpop) -0.154™  -0.150"  -0.148" -0.171"
pop 0.070)  (0.069)  (0.075)  (0.071)
In(income) -0.201 -0.193
(0.178))  (0.180)
Inrm) -1.174 -0.665 1.411
(3.108) (3.161) (1.821)
. -0.012 -0.010
In(actfedi) 0.013)  (0.012)
In(hperarea) —0.030 ~0.036
(0.069) (0.065)
0.012
L.In(hbldedarea) (0.015)
In(hsalearea) -0.075™"  -0.059"  -0.035** —0.084""  -0.084""  -0.089""
: (0.025) (0.023) 0.018)  (0.020) (0.021) (0.021)
In(hvacum) -0.079™"  -0.078""  -0.072"" -0.062""  -0.003""  -0.003""
(0.013)  (0.013) (0.010)  (0.010) (0.000) (0.000)
In(lbuyarea) -0.023" -0.020"  -0.019"  -0.019" -0.023"  -0.024"
uyarea 0.009)  (0.008)  (0.009)  (0.013) 0.011) (0.010)
In(bankloan) 0.006 0.008 0.009
(0.003) (0.004) (0.002)
X 0.0917"
In(fund) 0.021)
Individual effect Control Control Control Control Control Control
Time effect Control Control Control Control Control Control
Wald y’statistic 15 846.17 132632" 55876.7"" 215684 109965 9877.8""
Sargan y’ statistic  25.586 25.136 26.777 27.707 24.374 24.828
AR(2) Z statistic 0.806 0.802 0.704 0.634 1.049 1.048
Sample 140 140 140 140 175 175

Note: *** ** and * indicate rejection of the null hypothesis at 1%, 5% and 10%, respectively. The
number in parenthesis is standard error, L is lag operator. The sample interval of Eq. (1)—(4) is

2002-2006, the sample interval of Eq. (5)—(6) is 2002—-2007.
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(3) Financial credit, especially the bank loan for real estate, has a positive and
significant effect on house prices. In Table 2, setting (1)—~(3) and (4) use bank
loans for real estate and total investment of real estate as independent variables
respectively, we find the regression coefficients are both positive and significant,
the latter is bigger than the former one. '° This indicates that, in China’s real
estate market, the mechanism of financial credit promotes the house price which
is supported by Kiyotaki & Moore (1997) and Bernanke et al. (1998) does exist.
This result also supports the finding that the relationship between China’s
property prices and bank lending given by Liang & Cao (2007) who use China’s
time serial data. However, we find that the real interest rate has an insignificant
effect on house prices, which means that adjusting the interest rate may only
have a limited effect on house prices.

(4) Housing sold areas and housing vacancy areas have a negative and
significant effect on house price. In the setting (1) of Table 2, we include housing
sold area, housing vacancy area, and lagged buildings completed area in our
mode. But we find the coefficient of lagged building completed area is not
significant. This may due to the multicollinearity of these three variables, so we
only reserve housing sold area and housing vacancy area on the setting of (2)—(6)
(the coefficient sign and significance keep the same). In the regression result, the
coefficient of housing sold area is positive and significant, which means that
there is a significant negative relationship between housing sold area and house
price. The housing supply increase is significantly restricted by land policy,
which pushes up the house price to some extent. It also implies the effectiveness
of increasing housing supply so as to stabilize the house price. Shen & Liu (2004)
based on China’s data prior to 2002 and Seko (2003) based on Japan’s data find
that housing vacancy area has a positive relationship with house price (the
coefficient of housing vacancy area is not significant in Seko’s paper).'' But we
find that housing vacancy has a negative and significant relationship with house
price, which is in accord with common opinion. For the housing vacancy area
formed by poor selling, the bigger the housing vacancy area, the more serious
oversupply, and the house price may drop. But as we showed in our analysis

19 The bank loan for real estate only includes the funding directly coming from the bank loan.

The total investment of real estate includes high percentage of funding indirect coming from
the bank loan. Thus the total investment actually inflects the bank leading credit for real estate.
""" We do not exclude the possibility of improper use of econometric method in these two
papers. Shen & Liu (2004) include multi-period lags of each independent variable in the model,
which may lead serious multicollinerity problems. They also do not treat the endogenous
problem when including lagged dependent variable as independent variable.
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before, much housing vacancy area is formed due to the prevalent “covering
plate” of real estate enterprises in 2002—2007. Although speculative hoarding can
accelerate the rise of house price in the short-term, with the increase of the
housing vacancy area, the real estate enterprise has tremendous liquidity pressure.
Thus, the increasing of housing vacancy area through the “covering plate” can
lead to the decrease of house price in the long-term. Our regression result
supports the analysis, the rise of housing vacancy area leads the house price
decline. In addition, we find that the absolute value of the regression coefficient
of housing sold area and vacancy area is bigger than land supply and financial
credit factors. It reflects that the direct influence of housing supply and demand
is stronger than the indirect influence of land and financial credit.

(5) There are obvious accumulation effects for house price. All the regression
results show that the sign of coefficient of lag dependent variable is positive and
significant, which implies that the house price change can be accumulative.
When the house prices grow rapidly, the expectation of house price continually
rising will prevail in the real estate market, and the speculation will increase
correspondingly. Then the house price may increase in next period. When the
house price is stable or decreasing, the situation is the contrary.

5 Comparing of Eastern and Mid-western Cities

In China, the regional development difference is remarkable. For the aspect of
economic aggregate, openness to the outside world, quality of the population,
infrastructure, and living standard, eastern cities are higher than mid-western
cities. Thus, the house price behavior may also be different between the eastern
and mid-western cities.

Table 3 gives the comparing regression results of eastern and mid-western
cities on Eq. (8). We find that the regression results of the eastern cities are
broadly consistent with the regression results of the total 35 cities. Although the
signs and values of the regression coefficients based on mid-western cities are
similar to those based on the total 35 cities, some coefficients are no longer
significant.

The drop of significance may result from the small sample size. As we divide
the total sample into two sub-samples, each sample size is greatly reduced,
especially for the sub-sample of mid-western cities. In our model, the number of
the independent variables is relative large, which also reduces the degree of
freedom. In addition, the AB-GMM estimation uses instrumental variables.
Hence, it may lead to the low significance of regression result of mid-western
cities.
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Table 3 The Regional Comparing of the Influence Factor of House Price since the Macro-
control on Real Estate Market

Independent East cities Mid-west cities
variables
)] ) 3) @ &) (6)
_Cons 4621 5868 6.602"" 6.541™" 7421 110157
(1.051) (1.259) (1.491) (1.815) (2.387) (2.835)
L.In(price) 0.576™  0.365™ 0.165 0.225 0.068 0.641*
0.117) (0.148) (0.180) 0.219) (0.315) (0.390)
In(nfpop) ~0.066 -0.016
(0.057) (0.138)
Ln(hsalearea) — _ 039 ~0.044 0.114™"  —0.061°  —0.029 ~0.013
(0.039) (0.033) (0.039) (0.034) (0.036) (0.044)
In(hvacum) 00567 —0.048" 00477  —0.035 ~0.027 0.001
(0.028) (0.025) (0.019) (0.029) (0.030) (0.026)
In(/buyarea) 20.049™  -0.030”  —0.055™"  -0.000 ~0.000 ~0.002
(0.014) (0.016) (0.015) (0.019) (0.019) (0.018)
In(bankloan) 0.004" 0.003 0.003 0.004
(0.002) (0.002) (0.008) (0.008)
In(find) 0.100" 0.120
(0.048) (0.048)
Individual effect Control Control Control Control Control Control
Time effect Control Control Control Control Control Control
Wald ¢’ statistic ~ 7311.17° 58689 71019 1171.9™ 25508  469.7
Sargan ¥’ statistic ~ 10.843 9.195 4.818 6.503 10.704 3.124
AR(2) Z statistic ~ —1.314 -1.194 22117 1.150 1.244 0.146
Sample 72 72 72 68 68 68

Note: *** ** and * indicate rejection of the null hypothesis at 1%, 5% and 10%, respectively.
We use small sample statistics. The number in parenthesis is standard error, L is lag operator.
The sample interval is 2002—-2006.

On the other side, the difference in the results also reflects the difference of
real estate prosperity and the scarcity of land between eastern and mid-western
cities. For all the settings of mid-western cities, we find that the variables of
housing vacant area, land purchased area, and the financial credit (real estate
investment from bank credit and the total investment of real estate) are not
significant. We consider one of the main reasons to be that the real estate
industry is not prosperous in mid-western cities, and, relatively speaking,
mid-west cities do not lack of land. In the process of purchasing land for real
estate development, the dependence of financial credit is relatively light for real
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estate enterprises in the mid-west. Because of the low housing purchasing power
in mid-western cities, the phenomenon of speculative hoarding is less prevalent
in mid-western cities than in eastern cities, which leads to the fact that the
housing vacant area in mid-western cities has less effect on house price than in
eastern cities. From the results, we can see the land supply factor has an
insignificant regression coefficient. This not only reflects the more plentiful land
resources in mid-western cities, but it also reflects the relatively laissez-faire land
supply policy in mid-western cities. We can see in Fig. 4 that the land supply in a
small number of mid-western cities (Chongqing and Changsha) has increased
since macro-control of the real estate market.

6 Conclusion and Policy Suggestion

Although China experienced a sharp house price increase in the past few years,
as many other countries in the world did, the cause of China’s house price
increase is not exactly the same. China’s house price is affected by government
real estate policy to a large extent. Firstly, this paper gives a retrospective
description of China’s real estate policy change. Then, we research the
relationship between China’s house price and economic fundamentals. China’s
land institution is so different from other countries that operate with private land
ownership. On top of this, the Chinese government has adopted strict land supply
policies since the beginning of macro-control on the real estate market. The
result is that China has lost the mechanism of self modulating land supply in the
land market. In this situation, we conclude that China’s house price lacks a stable
relationship with economic fundamentals. There is an obvious structure change
of the equation that connects house prices to economic fundamentals. We show
that since the macro-control on the real estate market, China’s house price has
deviated upward from the economic fundamentals. Later, we study the
relationship between house prices and the variables which are controlled by real
estate policy. We find that, after macro-control on the real estate market, land
supply has a negative and significant effect on house price, so do the housing
sold area and housing vacant area which reflect the housing supply and demand.
This indicates that China’s strict land supply policy since the macro-control on
the real estate market has raised the house price in the last few years to a large
extent. At the same time, we find the banking credit has a positive and significant
effect on house price, which indicates that China’s relative loop finance credit
policy also leads the increase in house price to a certain extent. Finally, we
compare the factors that influence house prices of eastern cities and mid-western
cities. We find the regression result of eastern cities is approximately the same as
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total sample regression, but there are some differences between the regression
result of mid-western cities and the total 35 cities.

While China’s house price has deviated upward from the economic
fundamentals, and China confronts the economic downward cycle, it is possible
for the house price to go downward over the next few years. But China’s industry
chain of real estate is long and driving effects of real estate to the correlative
industries is intensive (see the calculation result of Research Group of National
Bureau of Statistics of China, 2005 and Wang & Liu, 2004). Sudden changes in
house price will bring a tremendous impact on the entire national economy. In
order to avoid an intense fluctuation of house price, the Chinese government is
actually confronting the choice of whether to continue its administrative ways of
controlling house price or adopting a more free market mechanism to adjust the
house price. We consider that the Chinese government should choose flexible
market-oriented policy for real estate development. At the same time, the
Chinese government should enact strict laws and regulations for the real estate
market and severely punish speculative actions in the market. At present, China’s
legal system for real estate is inadequate, and the government usually makes
temporary provisions such as regulation, notice and government document. This
causes China’s real estate policy lacks of coherence. Hence, the Chinese
government needs to enact an appropriate legal system for the real estate market,
and make full use of the market mechanism rather than administrative order to
modulate house price. Firstly, for the land supply, government should make a
stipulation for the appropriate land-use rights transfers under China’s legal
framework. Let the land-use rights, especially the land-use rights of land allotted
before the housing system reform, be transferred directly in the land market. In
this way, the land market can form the mechanism of self modulating the land
supply according to the fluctuation of house price, which has the effect of
maintaining a stable house price. At the same time, the government should
strictly punish real estate enterprises found to be guilty of speculative land
hoarding to ensure the normal operation of the land market. Secondly, since
banking credit for real estate has a significant positive effect on house price,
China’s government should make banking credit policy more flexible to help
modulate house prices. Thirdly, government should strictly restrict the “cover
plate” action of real estate enterprises. Fourthly, because of the regional
differences in house prices, the government should tailor specifically targeted
house price policies for different regions.

Due to the limitation of the data, we do not include foreign factors, such as
international hot money and tax policy in this paper. This is our future research
direction.
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